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There is of course a close connection between actual requirements in a 
technical practice and the theoretical practice that is more-or-less loosely 
connected with it. Unfortunately, progress on both of these fronts is so rapid 
(and voluminous) that keeping au courant has become difficult at best or 
impossible at worst. Therefore periodic reviews of the state-of-the art are not 
only welcome but in some ways mandatory if the separation between theory 
and practice is not to widen to unmanageable distances. 
This volume, the fourth in a series, consists of a collection of papers 
describing various aspects of the current state of the art in communication 
systems. In the first paper, John Pierce gives an overview of the field of 
communications, discusses ome of the current problems and emphasizes the 
role such systems play in human interaction. Each of the six remaining papers 
takes a detailed look at some specific area of current research. As reviews or 
summaries of their areas, the technical papers are extremely thorough with 
sufficient detail and mathematical rigor. These papers and the extensive 
bibliographies accompanying each make excellent starting points for students 
or researchers who are seeking an introduction to these topics. 
Pierce leaves no stone unturned in his discussion of "The Outlook for 
Communication." He covers everything that can be construed as electronic 
communication systems in a concise and penetrating way. The ordering of 
topics is rather interesting. All communication systems are divided into 
either broadcast systems or point-to-point systems. The article begins with art 
overview of the current state of the art in the various broadcast systems: 
radio, television, and cable TV. Much of this technology is fairly well 
established although not all of its potential uses have been explored. One of 
the more interesting things Dr. Pierce anticipates will be the broadcast of 
single frame picture or textual material to receivers which can display these 
pictures. Applications in the field of education are evident and manifold. 
In the area of person-to-person communications, Pierce points out the 
current lack of high quality mobile systems and looks into the future 
envisioning video telephones as a "someday" proposition. 
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The last area covered is data communication, and here the discussion 
centers on the problems encountered in networking and the development of
cheap terminals that can interact naturally with people. Throughout the paper 
Pierce emphasizes that communication systems must be subservient to the 
needs of the people that use them. 
In "Advances in Communication Through Light Fibers," C. Yeh begins 
with a brief history of research in the field, citing various breakthroughs which 
lend optimism to the development of systems using channels made up of 
fiber optics. The paper includes an extensive theoretical discussion of the 
propagation, attenuation, and distortion of signals in light fibers. The rest of 
the paper deals with more practical considerations, covering the design 
and fabrication of the various components. In addition to discussing such 
topics as scattering, absorption, and fabrication of the glass fibers, sources, 
modulators, and detectors for use with light fiber channels are also covered. 
LED incoherent sources, semiconductor lasers, and LED pumped Nd-YAG 
lasers are mentioned as possibilities. Several different modulation schemes that 
alter the optical properties of a material are mentioned. The paper ends 
with an introduction to research currently being undertaken i  the closely 
related field of integrated optics. 
John G. Proakis, in "Advances in Equalization for Inter-symbol Inter- 
ference," begins with a general discussion of the problem and cites two 
channels which give rise to intersymbol interference; (1) the telephone channel 
in which the time dispersion of the waveforms i  due to the imperfect fre- 
quency response of the channel, and (2) time varying multipath RF channels. 
These two channels are very different from each other and each requires 
special equalization at the receiver to undo some of the distortion the signal 
has undergone during transmission. Linear equalization techniques are 
discussed first with emphasis on the use of algorithms that automatically 
adjust he tap coefficients of a transversal fi ter to allow it to track changes in 
the channel characteristics such that the filter is always optimally matched to 
compensate for distortions in the signal. Three different algorithms for the 
implementation f more sophisticated nonlinear equalization techniques are 
compared; the decision-feedback equalizer, the symbol-by-symbol detection 
technique based on the computation of maximum a posteriori probabilities, 
and the maximum likelihood sequence estimation technique using the Viterbi 
algorithm. In addition to discussing the various algorithms for adjusting the 
filter, this paper placed considerable emphasis on evaluating the performance 
of the various equalizers presented. 
The section on "Advances in Data Compression," by Lee D. Davisson and 
Robert M. Gray, is one of the more mathematical sections of the book. Data 
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compression strives to reduce the average bit rate required to transmit agiven 
bit stream by "removing unwanted redundancy and/or unnecessary 
precision." An important aspect of data compression i volves the modeling 
of sources and their grouping into various classes. This treatise presents 
several theorems aimed at the development of universal codes and the 
requirements for their existence. The initial discussion centering on variable 
rate noiseless codes is generalized to account for fixed rate noiseless codes 
and codes which are constrained to a specified fidelity criterion. A specific 
example using video data is cited, however, the aim of this paper is to prove 
the existence of such codes and not present specific methods of synthesizing 
data compression schemes. 
The article, "Some Advances in Broadcast Channels," by Thomas 
M. Cover, summarizes some fundamental problems in this field. One is to 
find the best set of simultaneously achievable rates for the transmission of 
information from one source to many receivers, each of which may have 
different properties and different channels connecting them to the source. 
The Gaussian broadcast channel is used as an example to highlight some of 
the problems encountered. Following this, a model for a general broadcast 
channel with two receivers is formulated and some extreme xamples are 
cited to illustrate how the model works. The idea of a degraded channel as 
the cascade of the best channel with a worse one, is introduced to model the 
case where different receivers are connected to the source by paths of varying 
quality. In the next section of the paper, Cover presents his formulation of a 
lower bound for the capacity region of broadcast channels. The article 
concludes with a side note on the related subject of multi-user channels with 
an example drawn from the multi-access Gaussian channel. 
Jerrold Heller's article, "Feedback Decoding of Convolutional Codes" 
begins with an introduction to convolutional encoding and notes that imple- 
mentations of this type of encoding are less complex than block encoders for 
a given error correction capacity and communication efficiency. Feedback 
type decoders for convolutionally encoded ata are also extremely simple to 
implement. In a feedback decoder, the incoming convolutionally encoded 
data is matched as closely as possible by minimizing Hamming distances to 
one of the paths in a tree structure. Feedback decoders can be combined with 
syndrome calculators to provide error detection and thereby arrive at a 
better estimate of the transmitted information. Performance of feedback 
decoders i compared for several different codes varying in Hamming distance 
and information transmission rate. As a final note Heller discusses chemes 
for interleaving the data to reduce the effects of burst error channels. 
The last paper by A. J. Viterbi and I. M. Jacobs is entitled "Advances in 
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Coding and Modulation for Noncoherent Channels Affected by Fading, 
Partial Band, and Multiple-access Interference." Two noncoherent channel 
models are presented, a fading-multipath c annel where both signal phase 
and amplitude vary, and a channel perturbed by partial band interference 
which is usually found on unregulated multi-access channels. A well known 
cure for fading channels has been the use of either time or frequency diversity 
transmission. The main thesis of this paper is that while optimal diversity 
can reduce the signal-to-noise ratio necessary to achieve a certain bit error 
rate, efficient coding can have a much greater effect. Several different coding 
schemes are compared to demonstrate that convolutional semiorthogonal 
coding is superior to dual-3 convolutional, block orthogonal, nd noncoding 
in reducing the effects of noise. Finally, it is shown that efficient coding not 
only reduces the signal-to-noise r quirements but also reduces the amount 
of diversity needed. 
Overall, this volume represents a very comprehensive collection of articles 
describing the current research in several different areas of communications. 
Many readers of this journal should find these papers helpful in keeping 
themselves aware of current developments in areas other than their parti- 
cular speciality. 
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